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(54) yCTPOP^CTBO fl/lfl PACtllMPEHMfl 
CKBAXMH 

@7) MdoSpereNMe othocmtch k ropHOA npoM- 
TM M 6TppMTefll>CT8y M H.6. iicnoAb3oaaHO AIM 

coopyKeNMil CKBa^MN noA npeniiTCTBMflMM 
KaK c OAHoepeMeHHoA npoimaAKOd Koxyxa 
HAM TpyGonpoaoAa. tbk m 6e3 npOKiiaAKM. 



Ue/ib - noBuuj6HM6 HdAe^KHocm pa60Ti>i. Yct- 
poAcTBo coAep^icKT Tpy6y-/iKAep (T/1) 1 , Koncfx 
(K) 9, npMBOAHoA Ban 2 m pa6o4MA opraH (PO). 
riociieAHMd BunoiiHeH a bmao KOHimecKoro 
pacKaruaaioutero MexaHM3Ma, na uieAicax aicc^ 
ueHTpMKOBoro Bdiia 3 Koroporo pacnoao)KeHu 
KOHmeCKMe kbtkm 5. flpoAOiit^Hue ocm kbucob 
5 pacnoaoxeHU noA yraoM r ocm PO. Baa 2 
cicperuieH e PO m paaMemeH.c 803MpxHOCTb*io 
BpatqeHita a Til 1 MiiM a K9. Oahh ROHeii PO 

COeAHHCH C 803M(M(HOCTblO Bpatl46HMa T/1 1 N 

APyroA - c K 9. Pa6pa 10 pacnoaoxceNU cmm-' 
MerpHWIO bTHOCMTdabHO OtM PO. m mx kohiiu 
aaKpenaeHU Hd HapyxcHux noBepxMocrax Til 
1 n K9« npM BpatueHMM aa/ra 3 Bpatuaerca m PO. 
a aro KarxM 5 oSxaruBaiotca no aaCoio pactuM- 
paeMoA cRaaxMHu. npoMaapAK ynaoTHeHHo 
rpyHra a paAHdabHOH HanpaaaeHMM. flpM 
acrpew c BaayH0M.pa6pa 10 BAdBaMaaiOT ero 
B rpyiiT Haw paapytuaipT. 3 Ma. . 
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MaoOpeTeMne oxMOcwrcii k ropnoft npo- 
MUiuneHHOCTM M cxpowreiibCTBy w mokot 6uTb 
McnoAbaoQaHO Ann coopysiceHHsi cKeaxcMH noA 
npeniiTCTBunMM, xax c oAHOspeMeMMOft npo- 

IC/18AK0A KOMymB M/IM TpyConpOBOAa, TBK M 663 

npoicnaAKM« 

Uenb M3o6p6T6HMii - noBbfuieHMe HaAe^tc- 
HocTMRa6om. 

Ha ♦mt J noxaaaHs cxeMa CTpowTcnbCTBa 

KpMBO/IMHedHOil CKSa^HU C OAHOBpeMdHHOA 

npoKiiaAKOA jpyConpOBOAa; Ma <t>Mr.2 - ycr- 
poAc ZBO. npQAonbHUil paapea: Ha - paa- 
pea A*A lia ^htJI. - 

YCTpOftCTBO nnSI paCUJMpCMMJI CKBa)KMH 

coAepxHTTpyOy^nMAep 1, b icoTopoi* ycraMOB- 
AeHHanpoMe3KyTCHHUxonopax(HenoKa3dHu) 

C B03l40^H0CTbK> BpaUieHMSI npMBOAHOft Bail2. 

PaGo^MA opran BunonneH b bma© pacxaniBa- 
K)iuero MexaHM3Ma c dxcueMTpMxoBbiM aanoM 
3. Ha uieftxax 4 xoroporo pacnonOiXeHU kohh- 
MecxMe xarxM 5. nooAonbHiiie ocm CMHMerpMM 
pacno;iox(6Hiii noAVriiOM 1-6 x npoAO/ibHoA 
OCM pa6osero opraHa raxMM o6pa3dM, «rro*npM 
epaiueHMM aa/ia 3 xarxM 5 xarnTcn b aaOoe 
CKBaxcMHU no cnMpdAM Boxpyr npoAOiibHoA 
OCM. yxaaaHMUft yroA onpeAeiiner uiar xarxa 5 
- noAany ero aa oamh o6opoT aoxpyr npoAPab* 
HoA OCM pa60Hero oprana. Oahh kohbu saiia 3 
KMHeMarMMCCKM cBsiaaH c npMBOAMUM aanoM 
2, HanpMMep, nocpeACrsoM My^TU 6 m ycra- 

HOBMN C B03M0XCH0CTbX) BpdUieHMII MB nOA* 

ujMnHMKOBOA onope 7 OTHOCMrenbHO 
Tpy6tMHAepa 1. ApyroA xoneu aana 3 ycra- 
HOBneH c B03M0xcH0CTbx> BpaiueHMii B onope 

8 AAA pa6oMero opraHa, xoTopaii pacnonoxce- 
MB BMyrpM npoxnaAi^BaefMioro xoxcyxa 9. Tpy- 
6a*AMAep 1 M Koxcyx 9 coeAMHenu moxcav 
coOoA pe6pdMM 10, xoropwe pacnoAOxceHU 

CMMMOTpMNHO OTHOCMTOnbHO npOAO/lbHOA OCM 

pa6o«iero oprana m oxBaTiiBdK>T pa60MM(l op- 
ran. KaxwM pe6 j)6 10 oammm kohuom aaxpen- 
neno, HanpMMep. c noMOtubX) csapxH na 
' BHeuineft 6oxoboA noaepxHOCTM rpyGu-AMAe- 
pa 1 • a ApynM kohuom - na BHeuineA 6okoboA 
noaepxHOCTM xoxcyxa 9. Ambmbtp kohmmbckhx 
xaTKOB 5 pacxaruBaxituero MexaHM3Ma yBenn- 
MMB86TCII or Tpyfibi-iiMAepa x xoxcyxy 9. flpM- 
BOAMOA Ban 2 npMBOAHTCst BO BpatuBHMe or 
CypOBoro cranxa 11. xoropuA ycTdHOBAOH c 
B03Mdx(H0Ctbo nepeMetucHMx no pane 12, yc* 
TBHOBfleNHOM B t>a6oHeM kOTAOBaHe 13.ICoxcyx 

9 Moxeer noAAopxcMBarbcii na .BBcy c no- 
Moiubxi. HanpMMep. tpyGoyxiiaAMMXoa (ne no- 

. xasdHuX 

ycrpoACTBO AAB pacuiMpeMMB cxaaxcMH 
MoxcoT MMerfc NMBemrapMue coxunm 14 m 15, 

COeAMHOHHUe COOTBerCTBeHHO C Tpy60JI-AM- 

AepoM 1 M c KOxcyxoM 9. HanpMMep. c no- 

MOIUbO CBapXN. _ 



VCTPOC^BO A/111 paCUIMpeHMX CKBdXCMH 

paeoraer cneAyK>tuMM oSpaaoM. 

113 paeosero xoT/ioMHa 13 c noMOiubK) By- ; 

poBoro CTBHxa 11 npoGypMBaercx nMOHepnaii 
S cxBBxcMHa AO BuxoAB TpyOw-AMABpa 1 MB no- 
BepxHOCTb B npMCMHOM KOTAOfiaHe (hb noxa- 
bbh), KxoHuyTpy6M-/iMAepa 1 BMecTo6ypOBO(l. 

rOAOBXM npMCOBAMHXIOT MHBBHTapHyX) COX- 
UMK) 14, X XOHUy CeXUMM IS.npMCOeAHHBXIT 

10 xoxcyx 9. noAAepxMBaeMMft Tpy6oyxAaAHMxa- 
MM. 3iaTeM bkakhbiot npMBOA BpaiuenHx Cypo- 
Boro craHxa 11. xorbpwA npMBOAMT bo . 

BpaUteHMe npMBOAHOA BBA 2 M XMHOMaTMNeCXM 

coeAMHBHHuA c HMM BdA 3 paCoMBra opraMB. 
15 npM. BpameHMM BB/ia 3 xbtkm 5 oOxdruBaxyTCa 
no 3a6oK) pacusMpxeMoA cxbbxcmhu. npOM3BO- 
A^ ynAOTHBHMe rpynra b paAHBAbHOM nanpaa* 

AeHMM, OCymeCTBAAA npOTBCKMBaHMe 3a co6oA 

20 xoxcyxa 9. B CAynae HeoGxoAHMOCTM AonoAHM- 
TeAbHoe ycMAMe aax npotacxMaaHMft xoxcyxa 9 . 
• MoxcHO C03A3BaTb noAaxMMKOM GypoBoro 
cranxa 11, xoropuA nepeAaet ycMAMe nepea 
TpyGy-AHAep 1 m pe6pa 10 xoycyxy 9. npM stom 

25 pa6oMMA opraH paarpyxcen or oceaux ycMAMA 
noAdirsMxa 6ypOBOro craHxa 11. llpM acrpeMe 
pa6oMero oprana, HanpMMep, c aaAynoM xamcM 
5 BiAaBAMBax>T ero b rpyHT. ecAM hoaaoAXKyr 
pa3Mepu BdAyna. Ecam paaMepu aaAyiia ne 

30 no3BOAxx)T xarxaM 5 BABBwrb ero b rpyHT, to 
BO aaaMMOAeAcTBMe BCTynax>T pe6pa 10. xoto- 
pbie npeAOxpanxiOT xarxM 5 m aecb pa6oHMil 
opran ot noAOMOx, llpM stom paccroxHwe 
Mexgiy cocbammmm pe6paMM 10 no nepMMerpy 

35 p&6oHero oprana onpeAeAxetcst pacMemuM 
nyreM c yneroM xapaxrepMcfMKM r^pyHTa« AHd- 
MBxpa pacutMpxeMoA cxaaxcMHiii. yrAa xonyc- 
HOCTM xarxoB 5 M MX KOAiimecTBa. PeOpa 10 
BOcnpMHMMaK>T HB ceCx M3rM6ax>mMA MO- 

40 MBHT, BOaHMXaXllllMA hpM BnMCUBBHMM CMCTO- 

Mu Tpy6a-AMAep l-xoxcyx 9 a aaAannyio 
KpMBOAMHeAHyx) TpaexTopMK). npeAOxpanxfl 
OT yxaaannux narpyaox paGowA opran, hto 
AonoAHMreAbHO noBuutaer naiAexcHOCTb ero 

45 paOoTbi. 

ripM pacuiMpeHMM cxaaxcMHu 6e3 npo- 
KASAKM xoxcyxa 9 ycxpoAcxBO paCoraer anaAO- 
rMMHo. B aTOM CAynae xoxcyx 9 ne 
npMCoeAMHxiOT K MHBenTapnoA cbkhmm 15 m 

50 nocABAMXA npM nepeMetueHMM ycTpoAcrea b 
rpynre BunoAHxer poAb craeMAMaaropa na- 
npaBAeHMx paciUMpeHMX. CTa6HAM3at4MM na- 
npaBAenMsi pacuiMpxeMoA cxBaxcMnu 
cnocoCcrayBT Taxxce h naAMSMe peOep 10, B 

55 AaHHOM CAyMae BKAK>«ieHMe npnaoAB noABTMM- 
xa GypoBoro cranxa 11 moxcho ne nponaao: 

AMTb. 

OopMyAa M3o6peTeHMx 
VcrpoAcTBo AAA pactuMpennx cxb8xcmh, 
BXAK»4ax)tuee Tpy6y-AMAep. xoxcyx, pbGommA 
opran. oamh xoneu xoroporo coeAnnen c Tpy- 
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6oa-AWAepoM. a nv>^ " wxtyxoM c bo3- 

MOKHOCTblO BpaweHMli. M npMBOAHOd Ban. 

CKpeniieHHUft c pbOommm oprsHOM. o t n m m a- 

» m e 0 C II TCM, HTO. C HMfclO hOBUUieHMH 

HaAexMOcm b paSore. pa6oMM« opraH Bunon- 
HeH B BMAe KOHMsecitoro pacicaniBaioiuero 
l«ex8HH3Ma c aKCueMTpMKOBUM BanoM m c ko- 

NM*ieCICMMM KaTKBKlM. yCTaMOB/ieHMMMM HB 



3KCueMTpMK0B0M BB/iy. M npoflOflfcHue ocM no- 
Topux pacnonoKeMM noA yrntm k opononfcMOft 
OCM patJoMero opraHa, npn btom ycrpoilCTBO 

CH86)K6HO peCpaMM. CMMMiSTpWHO paCOOflOr 

)KeHHUMM oTHdcMTenwMO npoA0«»n»HO« oe* p«- 
OoMero opraHa. kohuu KOTopux aaxpenJieHU 
Ha HapyxcMux nosepxHOCWx Tpy6w-iiMAep« *» 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 



2 



The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 
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Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1^ to 6^ angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roU into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1 . The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 11 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers S force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section IS, and the latter, as the device moves into the 
ground, plays the role of a stabilize of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 



Fig. 3 
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